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Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- ff the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- tf NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )[§] Responsive to communication(s) filed on 12 February 2004 . 
2a)D This action is FINAL. 2b)C3 This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) E3 Claim(s) 1-52 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) I3 Claim(s) 7-52 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) £3 The specification is objected to by the Examiner. 

10) E3 The drawing(s) filed on 27 August 2001 is/are: a)D accepted or b)S objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1 .121 (d). 

1 1) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 
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application from the International Bureau (PCT Rule 17.2(a)). 
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Drawings 



1 . The drawings are objected to under 37 CFR 1 .83(a). The drawings must show 
every feature of the invention specified in the claims. Therefore, the newly introduced 
limitation of claims 1-4: "or by connecting two output terminals of plurality of signal 
lines to one of the signal lines together 15 must be shown or the feature(s) canceled 
from the claim(s). No new matter should be entered. 

A proposed drawing correction or corrected drawings are required in reply to the 
Office action to avoid abandonment of the application. The objection to the drawings 
will not be held in abeyance. 



2. The specification is objected to as failing to provide proper antecedent basis for 
the claimed subject matter. See 37 CFR 1.75(d)(1) and MPEP § 608.01 (o). Correction 
of the following is required: the newly introduced limitation of claims 1-4: "or by 
connecting two output terminals of plurality of signal lines to one of the signal lines 
together" are not shown in the originally filed Specification. 



The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



Specification 



Claim Rejections - 35 USC § 103 
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3. Claims 1-16, 25-44 and 49-52 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Proebsting (US Patent No. 5,952,948) in view Akiyama et al. (US 
Patent No. 6,201,523 B1) and Minami et al. (US Patent No. 5,454,013). 

As to claim 1 , Proebsting teaches a drive circuit, comprising: a plurality of digital- 
to-analog conversion circuit (See Fig. 1, items 106-1 to 106-n, See Col. 1, lines 38-49) 
each of which selects one of difference reference voltages (See Fig. 5, items 404-409, 
Col. 4, Lines 1-30) corresponding to a digital gradation signal (See Fig. 4, item 410, Col. 
4, Lines 30-34); and wherein the digital-to analog conversion circuit between the 
selected reference voltage and the output terminal of the digital-to analog conversion 
circuit includes a variable resistor circuit with a resistance value corresponding to a 
digital gradation signal lines (See Fig. 4-5, items 404,406,408,410, from Col. 4, Line 1 to 
Col.5, Line 20). 

Proebsting does not teach a sampling circuit which connects each output 
terminal of two of the digital-to-analog conversion circuit to signal lines and wherein the 
sampling circuit outputs a predetermined voltage by connecting an output voltage 
terminal of the plurality of digital-to-analog conversion circuits to one of signal lines. 

Akiyama et al. teaches a sampling circuit which connects each output terminal of 
two of the digital-to-analog conversion circuit to signal lines (See Fig. 8, items 113, 123, 
Col. 9, Lines 26-36); wherein the sampling circuit outputs a predetermined voltage by 
connecting an output voltage terminal of the plurality of digital-to-analog conversion 
circuits to one of signal lines (See Fig. 8, items 113, 123, Col. 9, Lines 26-36). 
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It would have been obvious to one of ordinary skill in the art at the time of 
invention to add a sampling circuit as shown by Akiyama et al. to the Proebsting 
apparatus in order to satisfy the need for an LCD column driver circuit that consumes 
less power and area. 

Proebsting and Akiyama et al. do not show a sampling circuit which connects 
each output terminal of two of the digital-to-analog conversion circuit to signal lines 
selectively. 

Minami et al. teaches a sampling circuit which connects each output terminal of 
two of the digital-to-analog conversion circuit to signal lines selectively (See Fig. 4, 
items 16-17 and 20, Col. 7, Lines 42-67). 

It would have been obvious to one of ordinary skill in the art at the time of 
invention to switch each output terminal to signal lines selectively as shown by Minami 
et al. in the Proebsting and Akiyama et al. apparatus in order to satisfy the need for an 
LCD column driver circuit that consumes less power and area. 

As to claim 2, Proebsting teaches a drive circuit, comprising: a plurality of digital- 
to-analog conversion circuit (See Fig. 1, items 106-1 to 106-n, See Col. 1, lines 38-49) 
each of which selects one of difference reference voltages (See Fig. 5, items 404-409, . 
Col. 4, Lines 1-30) corresponding to a digital gradation signal (See Fig. 4, item 410, Col. 
4, Lines 30-34; a plurality of switching element groups including a plurality of switching 
elements which are connected to each other in parallel, wherein each of which has a 
difference resistance value in active, connects to a corresponding output terminal of the 
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digital-to-analog conversion circuit and is controlled according to a digital gradation 
signal (See Fig. 4-5, items 404,406,408,410, from Col. 4, Line 1 to Col.5, Line 20). 

Proebsting does not teach a sampling circuit which connects each output 
terminal of two of the digital-to-analog conversion circuit to signal lines and wherein the 
sampling circuit outputs a predetermined voltage by connecting an output voltage 
terminal of the plurality of digital-to-analog conversion circuits to one of signal lines. 

Akiyama et al. teaches a sampling circuit which connects each output terminal of 
two of the digital-to-analog conversion circuit to signal lines (See Fig. 8, items 113, 123, 
Col. 9, Lines 26-36); wherein the sampling circuit outputs a predetermined voltage by 
connecting an output voltage terminal of the plurality of digital-to-analog conversion 
circuits to one of signal lines (See Fig. 8, items 113, 123, Col. 9, Lines 26-36). 

It would have been obvious to one of ordinary skill in the art at the time of 
invention to add a sampling circuit as shown by Akiyama et al. to the Proebsting 
apparatus in order to satisfy the need for an LCD column driver circuit that consumes 
less power and area. 

Proebsting and Akiyama et al. do not show a sampling circuit which connects 

.„ea.ch. output terminal . of two of ^ the_digital.-to-analog . conversion circuit to_signal. line^ 

selectively. 

Minami et al. teaches a sampling circuit which connects each output terminal of 
two of the digital-to-analog conversion circuit to signal lines selectively (See Fig. 4, 
items 16-17 and 20, Col. 7, Lines 42-67). 
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It would have been obvious to one of ordinary skill in the art at the time of 
invention to switch each output terminal to signal lines selectively as shown by Minami 
et al. in the Proebsting and Akiyama et al. apparatus in order to satisfy the need for an 
LCD column driver circuit that consumes less power and area. 

As to claim 3, Proebsting teaches a drive circuit, comprising: a plurality of digital- 
to-analog conversion circuit (See Fig. 1, items 106-1 to 106-n f See Col. 1, lines 38-49) 
each of which connects one of difference reference voltages (See Fig. 5, items 404-409, 
Col. 4, Lines 1-30) corresponding to a digital gradation signal (See Fig. 4, item 410, Col. 
4, Lines 30-34; wherein each output terminal of the digital-to analog conversion circuits 
connects to a corresponding variable resistor circuit with a resistance value 
corresponding to a digital gradation circuit (See Fig. 4-5, items 404,406,408,410, from 
Col. 4, Line 1 to Col.5, Line 20). 

Proebsting does not teach a sampling circuit which connects each output 
terminal of two of a plurality of variable resistor circuits to one of a plurality to signal 
lines and wherein the sampling circuit outputs a predetermined voltage by connecting 
an output voltage terminal of the plurality of digital-to-analog conversion circuits to one 
of signal lines. 

Akiyama et al. teaches a sampling circuit which connects each output terminal of 
two of the digital-to-analog conversion circuit to signal lines (See Fig. 8, items 113, 123, 
Col. 9, Lines 26-36); wherein the sampling circuit outputs a predetermined voltage by 
connecting an output voltage terminal of the plurality of digital-to-analog conversion 
circuits to one of signal lines (See Fig. 8, items 113, 123, Col. 9, Lines 26-36). 
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It would have been obvious to one of ordinary skill in the art at the time of 
invention to add a sampling circuit as shown by Akiyama et al. to the Proebsting 
apparatus in order to satisfy the need for an LCD column driver circuit that consumes 
less power and area. 

Proebsting and Akiyama et al. do not show a sampling circuit which connects 
each output terminal of two of plurality of variable resistor circuits to one of plurality 
signal lines selectively. 

Minami et al. teaches a sampling circuit which connects each output terminal of 
two of the digital-to-analog conversion circuit to signal lines selectively (See Fig. 4, 
items 16-17 and 20, Col. 7, Lines 42-67). 

It would have been obvious to one of ordinary skill in the art at the time of 
invention to switch each output terminal to signal lines selectively as shown by Minami 
et al. in the Proebsting and Akiyama et al. apparatus in order to satisfy the need for an 
LCD column driver circuit that consumes less power and area. 

As to claim 4, Proebsting teaches a drive circuit, comprising: a plurality of digital- 
to-analog conversion circuit (See Fig. 1, items 106-1 to 106-n, See Col. 1, lines 38-49) 
each of which outputs an analog signal (See Fig. 5, items 404-409, Col. 4,- Lines 1-30) 
corresponding to a digital gradation signal (See Fig. 4, item 410, Col. 4, Lines 30-34; 
and wherein each output terminal of the digital-to analog conversion circuit connects to 
a corresponding variable resistor circuit with a resistance value corresponding to a 
digital gradation signal lines (See Fig. 4-5, items 404,406,408,410, from Col. 4, Line 1 to 
Col.5, Line 20). 
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Proebsting does not teach a sampling circuit which connects each output 
terminal of two of variable resistor circuits to a corresponding one of a plurality of signal 
lines. 

Akiyama et al. teaches a sampling circuit which connects each output terminal of 
two of variable resistor circuits to a corresponding one of a plurality of signal lines (See 
Fig. 8, items 113, 123, Col. 9, Lines 26-36); wherein the sampling circuit outputs a 
predetermined voltage by connecting an output voltage terminal of the plurality of 
digital-to-analog conversion circuits to one of signal lines (See Fig. 8, items 113, 123, 
Col. 9, Lines 26-36). 

It would have been obvious to one of ordinary skill in the art at the time of 
invention to add a sampling circuit as shown by Akiyama et al. to the Proebsting 
apparatus in order to satisfy the need for an LCD column driver circuit that consumes 
less power and area. 

Proebsting and Akiyama et al. do not show a sampling circuit which connects 
each output terminal of two of a plurality of variable resistor circuits to signal lines 
selectively. 

Minami et al. teaches a sampling circuit which connects each output terminal of . 
two of the digital-to-analog conversion circuit to signal lines selectively (See Fig. 4, 
items 16-17 and 20, Col. 7, Lines 42-67). 

It would have been obvious to one of ordinary skill in the art at the time of 
invention to switch each output terminal to signal lines selectively as shown by Minami 
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et al. in the Proebsting and Akiyama et al. apparatus in order to satisfy the need for an 
LCD column driver circuit that consumes less power and area. 

As to claims 5-8, Proebsting teaches switching elements which conduct 
according to gradation signal as the resistors values corresponding to gradation circuit 
and resistance elements, connected in series with each other, as the resistors with 
resistance values corresponding to gradation signal (See Fig. 4-5, items 
404,406,408,410, in description from Col. 4, Line 1 to Col.5, Line 20). 

As to claims 9-12, Proebsting, Akiyama et al. and Minami et al. teach all 
limitations reflected in rejections of claims 1-4. The only difference between claims 1-4 
and 9-12 positive and negative circuits. 

Akiyama et al. teaches to generate negative and positive polarity D/A 
converters, and a switching block having plurality of switching circuits for receiving the 
negative and positive polarity analog video signals (See Figs. 8, 10, items 1 1 1 , 121 , 
113, 123, from Col. 9, Line 3 to Col. 10, Line 15). 

It would have been obvious to one of ordinary skill in the art at the time of 
invention to generate negative and positive polarity D/A converters, and a switching 
block having plurality, of. switching circuitsiorreceivingthenegativeand positive polarity__ 
analog video signals as shown by Akiyama et al. in the Proebsting apparatus to 
generate positive and negative analog driving signals in order to satisfy the need for an 
LCD column driver circuit that consumes less power and area. 

As to claims 13-16, Proebsting teaches switching elements which conduct 
according to gradation signal as the resistors values corresponding to gradation circuit 
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and resistance elements, connected in series with each other, as the resistors with 
resistance values corresponding to gradation signal (See Fig. 4-5, items 
404,406,408,410, in description from Col. 4, Line 1 to Col.5, Line 20). 

As to claims 25-32, 49-52, Proebsting teaching plurality of references voltages 
are fewer in numbers than the gradations of displayed images (See Figs. 3-5, items 
300,302,206i, 400, 402, in description See from Col. 3, line 66 to Col. 4, Line9 and 
Lines 49-58). 

As to claims 33-44, Proebsting teaching an image display apparatus with a 
drive circuit, wherein a plurality of signal lines for transmitting image signals and a 
plurality of scanning lines for transmitting scanning signals are formed in a matrix-like 
fashion in an image display area of a substrate, an lector-optical conversion element or 
liquid crystal which changes its light transmittance or emission intensity to an electrical 
signal is placed near each intersection of the signal lines and scanning lines or liquid 
crystals are sandwiched between substrate and another substrate, signal lines are 
connected to drive circuit, and scanning line connected to a scanning circuit (See Fig.1, 
items 102-108, in description See Col. 1, Lines 5-65). 

4. Claims 17-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Proebsting, Akiyama et al. and Minami et al. as applied to claim 2, 4, 10, 12 above, and 
further in view of Jeong (US Patent No. 6, 335, 721 B1 ). 

As to claims 17-18, Proebsting, Akiyama et al. and Minami et al. do not show 
among the groups of the switching elements belonging to sampling circuit, a pair of 
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switching elements connected to the same signal line conduct simultaneously in 
response to signal line selection signal. 

Jeong teaches among the groups of the switching elements belonging to 
sampling circuit, a pair of switching elements connected to the same signal line conduct 
simultaneously in response to signal line selection signal (See Fig. 3, items N-EN, 
Vdd1 , in description See Col. 2, Lines 24-34). 

It would have been obvious to one of ordinary skill in the art at the time of 
invention to use the groups of the switching elements belonging to sampling circuit, a 
pair of switching elements connected to the same signal line conduct simultaneously in 
response to signal line selection signal as shown by Jeong in the Proebsting, Akiyama 
et al. and Minami et al. apparatus in order to reduce power consumption. 

As to claims 19-20, Proebsting, Akiyama et al. and Minami et al. do not show 
among the groups of the positive switching elements belonging to positive sampling 
circuit, a pair of switching elements connected to the same signal line conduct 
simultaneously in response to positive signal line selection signal and among the groups 
of the negative switching elements belonging to negative sampling circuit, a pair of 
switching elements connected to the same signal line conduct simultaneously in - 
response to negative signal line selection signal. 

Jeong teaches among the groups of the positive switching elements belonging 
to positive sampling circuit, a pair of switching elements connected to the same signal 
line conduct simultaneously in response to positive signal line selection signal and 
among the groups of the negative switching elements belonging to negative sampling 
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circuit, a pair of switching elements connected to the same signal line conduct 
simultaneously in response to negative signal line selection signal (See Figs. 1-3, items 
Channel, Row, N_EN, P_EN, OUTPUT, in description See from Col. 1 , Line 16 to Col. 
2, Line 34). 

It would have been obvious to one of ordinary skill in the art at the time of 
invention to use the groups of the positive switching elements belonging to positive 
sampling circuit, a pair of switching elements connected to the same signal line conduct 
simultaneously in response to positive signal line selection signal and among the groups 
of the negative switching elements belonging to negative sampling circuit, a pair of 
switching elements connected to the same signal line conduct simultaneously in 
response to negative signal line selection signal as shown by Jeong in the Proebsting, 
Akiyama et al. and Minami et al. apparatus in order to reduce power consumption. 

5. Claims 21-24, 45-48 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Proebsting, Akiyama et al. and Minami et al. as aforementioned in claims 
2,4,8,10,41-44 in view Nakamura et al. (US Patent no. 6,41 1,273 B1) 

Proebsting, Akiyama et al. and Minami et al. do not show switching elements are 
constituted of thin-film transistors. 

Nakamura et al. teaches thin-film transistors as switching elements (See Fig. 
14, items 1 17,1 17A, 118a, in description See Col. 45, Lines 11-16). 

It would have been obvious to one of ordinary skill in the art at the time of 
invention to use thin-film transistors as shown by Nakamura et al. in the Proebsting, 
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Akiyama et al. and Minami et al. apparatus in order to reduce power consumption (See 
Col. 2, Lines 54-59 in Nakamura et al. reference). 

Response to Amendment 

6. Applicant's arguments filed on 02-12-04 with respect to claims 1-52 have been 
considered but are moot in view of the new ground(s) of rejection. 

Conclusion 

7. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure: 

The Taguchi (US Patent No. 6, 191,779 B1) reference discloses LCD device and 
D/A converter. 

The Hillis (US Patent No. 5, 212, 484) reference discloses two ADC, control and 
select logic. 

The Ozguc (US Patent No. 5,689,259) reference discloses differential D/A 
converter with N-bits plus sign. 

" The Moriyama (US Patent No. 4,450,433) reference discloses D/A converting- 
circuit having two D/A converters. 



Telephone inquire 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Leonid Shapiro whose telephone number is 703-305- 
5661 . The examiner can normally be reached on 8 a.m. to 5 p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Bipin Shalwala can be reached on 703-305-4938. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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PRIMARY EXAMINER 



